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(54) DRIVING METHOD OF PIEZOELECTRIC TRANSFORMER AND ITS DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely keep the stability against fluctuation in loads 
by parallel- connecting the input sides of several piezoelectric transformers so 
that their output voltage phases become 180 degree and by driving each load at a 
voltage with a given frequency. 

SOLUTION: Two piezoelectric transformer PZT1 and PZT2 having input terminals 
Ti 1 and Ti2 are parallel-connected to an inverter 1 which is a driving circuit. 
Between the outputs T01 and T02 of the piezoelectric transformer PZT1 and 
PZT2, cold-cathode tubes LP1 and LP2 are series-connected. The input terminals 
Ti1 and Ti2 of the piezoelectric transformer PZ1 and PZ2 are parallel-connected 
so that their output voltage phases actually become 180 degree to drive the cold- 
cathode tubes LP1 and LP2 at a voltage with a given frequency. 
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CLAIMS 



[Claim(s)] 

[Claim 1] two or more piezoelectric transformers which have the input terminal by which parallel connection was carried out 
in one drive circuit — having — this — the drive approach of the piezoelectric transformer which carries out series connection 
of the two or more loads between the outputs of two or more piezoelectric transformers, and is characterized by carrying out 
parallel connection of the input side, and driving said two or more loads on the electrical potential difference of 
predetermined frequency so that the output voltage phase of said two or more piezoelectric transformers may become 180 
degrees substantially. 

[Claim 2] two or more piezoelectric transformers which have the input terminal by which parallel connection was carried out 
in one drive circuit — this — the drive circuit of the piezoelectric transformer characterized by having carried out series 
connection of the two or more loads between the outputs of two or more piezoelectric transformers, and carrying out parallel 
connection of the input side so that the output voltage phase of said two or more piezoelectric transformers may become 180 
degrees substantially. 

[Claim 3] two or more piezoelectric transformers which have the input terminal by which parallel connection was carried out 
in one drive circuit — having — this — between the outputs of two or more piezoelectric transformers — two or more loads — 
series connection -- carrying out ~ this ~ the drive circuit of the piezoelectric transformer characterized by to have had the 
current detector which has the detecting element by which potential is not fixed from said drive circuit in the connection loop 
formation of two or more loads, and to return the output of this current detector to a piezoelectric transformer control circuit. 
[Claim 4] The drive circuit of the piezoelectric transformer according to claim 2 or 3 by which it is characterized [ whose 
two piezoelectric transformers are integral construction substantially / have two output terminals which output the electrical 
potential difference of reversed polarity mutually, and ]. 

[Claim 5] the potential of two or more loads — substantial - the point or the low-tension side near zero ~ electromagnetism 
— the piezoelectric transformer drive circuit according to claim 2 or 3 characterized by having had the current detector 
possessing a transformer and returning the output of this current detector to a piezoelectric transformer control circuit. 
[Claim 6] two or more piezoelectric transformers by which parallel connection was carried out to the DC power supply 
which supply direct current voltage, the inverter which changes this direct current voltage into high-frequency ac, and said 
inverter which carries out the pressure up of this high-frequency ac to high-pressure high-frequency voltage in the input -- 
this - the drive circuit of the piezoelectric transformer characterized by to consist of a cold cathode tube of 2 more than by 
which the series connection was carried out between two or more outputs of a piezoelectric transformer, and one control 
circuit which controls the drive frequency of said inverter based on said high-pressure high-frequency voltage. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of the piezoelectric transformer for performing 
predetermined electrical-potential-difference conversion using a piezoelectric transformer from DC power supply, and a 
circuit. It is related with the drive approach of a piezoelectric transformer and circuit which constitute the power circuit for 
making the discharge tubes, such as a cold cathode tube, turn on efficiently especially using a piezoelectric transformer. 
[0002] 
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[Description of the Prior Art] The piezoelectric transformer was used for power conversion of the inverter for back lights of 
a liquid crystal display, a DC-DC converter, etc., and the applicant for this patent has also applied for many (JP,9-74236,A 
etc.). This makes a piezo electric crystal substrate excite an oscillatory wave according to the piezo-electric effect, and 
generates the output voltage according to this oscillatory wave. Moreover, the thing of a publication is known by 
JP,9- 107684, A as the drive circuit. This drive circuit consists of one piezoelectric transformer, the booster circuit which 
generates the alternating voltage which drives this, the frequency control circuit which controls the pressure-up ratio of a 
piezoelectric transformer, a driver voltage control circuit which controls the driver voltage of a piezoelectric transformer, and 
a modulated light circuit. Such a drive circuit uses the property that a pressure-up ratio changes in the property of a 
piezoelectric transformer proper, i.e., resonance frequency, rapidly, and a pressure-up ratio changes also with load 
impedance, and is used for the inverter for lighting of the cold cathode tube which controls output voltage by drive frequency 
and is carried out etc. Furthermore, drive frequency is controlled also by variation control and modulated light control of a 
load impedance. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there was the following trouble in the drive circuit of the conventional 
piezoelectric transformer. 

(1) Since a piezoelectric transformer changes and carries out the pressure up of the electrical energy to mechanical vibration 
and returns it to electrical energy, with high power, it has a possibility that the amplitude may become large and a 
piezoelectric transformer may break, and cannot perform high power-ization. Therefore, it is [ a possibility that a 
piezoelectric transformer may break ] and was difficult to drive two or more loads with one piezoelectric transformer. 

(2) Load power increased and driving two or more loads with one piezoelectric transformer needed one piezoelectric 
transformer for one load. Furthermore, since the forward impedance component was needed for the drive of a load which has 
the negative characteristic of the impedance to which terminal voltage falls to each load whenever the impedance 
characteristic of a load is indispensable in a forward property, therefore the current increased like a cold cathode tube in 
order to have driven two or more loads to stability with one piezoelectric transformer, power efficiency declined. 

(3) Since a piezoelectric transformer has the resonance characteristic, it needs to change a pressure-up ratio by carrying out 
adjustable [ of the frequency ], and needs to control an output (an electrical potential difference, current). Therefore, one 
control circuit was required for one piezoelectric transformer. That is, two control circuits are required to drive two 
piezoelectric transformers, and the cost rise was caused. 

(4) Although a strong field is not generated since it is a piezoelectric transformer, a heavy current community occurs. 
Therefore, it might have a bad influence on a surrounding circuit and electronic equipment, then, to the load effect boiled in 
case two or more piezoelectric transformers are driven in one drive circuit and two or more loads are connected, this 
invention keeps stability certain, and it is cheap and it aims at offering the drive circuit and its drive circuit of the 
piezoelectric transformer which decreased the heavy current community generated from said piezoelectric transformer. 
[0004] 

[Means for Solving the Problem] two or more piezoelectric transformers with the input terminal with which parallel 
connection of the 1st invention was carried out to one drive circuit — having — this — it is the drive approach of a 
piezoelectric transformer of carrying out series connection of the two or more loads between the outputs of two or more 
piezoelectric transformers, carrying out parallel connection of the input side so that the output voltage phase of said two or 
more piezoelectric transformers may become 180 degrees substantially, and driving said two or more loads on the electrical 
potential difference of predetermined frequency, two or more piezoelectric transformers with the input terminal with which 
parallel connection of the 2nd invention was carried out to one drive circuit — this — it is the drive circuit of the piezoelectric 
transformer which carried out series connection of the two or more loads between the outputs of two or more piezoelectric 
transformers, and carried out parallel connection of the input side so that the output voltage phase of said two or more 
piezoelectric transformers might become 180 degrees substantially, two or more piezoelectric transformers with the input 
terminal with which parallel connection of the 3rd invention was carried out to one drive circuit — having — this — between 
the outputs of two or more piezoelectric transformers — two or more loads — series connection — carrying out — this — it is 
the drive circuit of the piezoelectric transformer which is equipped with the current detector which has the detecting element 
by which potential is not fixed from a drive circuit in the connection loop formation of two or more loads, and returns the 
output of this current detector to a piezoelectric transformer control circuit. The condition "potential is not fixed from a drive 
circuit" and that a current detector is not influenced in a drive circuit and of having been isolated (insulation) is said here. 
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Moreover, in the 2nd or 3rd invention, it is the drive circuit of the piezoelectric transformer made into integral construction 
substantially [ set said piezoelectric transformer to two, and the piezoelectric transformer concerned has two output terminals 
which output the electrical potential difference of reversed polarity mutually, and ]. the electromagnetism by which the 
potential of two or more loads has furthermore been substantially arranged in the 2nd or 3rd invention at the point or the 
low-tension side near zero - a transformer - minding - the electromagnetism concerned -- it is the drive circuit of the 
piezoelectric transformer which is equipped with the current detector possessing a transformer and returns the output of this 
current detector to a piezoelectric transformer control circuit, two or more piezoelectric transformers with which parallel 
connection of the 4th invention was earned out to the DC power supply which supply direct current voltage, the inverter 
which changes this direct current voltage into high-frequency ac, and said inverter which carries out the pressure up of this 
high-frequency ac to high-pressure high-frequency voltage in the input ~ this ~ it is the piezoelectric transformer drive 
circuit which consists of a cold cathode tube of 2 more than by which the series connection was carried out between two or 
more outputs of a piezoelectric transformer, and one control circuit which controls the resonance frequency of said inverter 
based on said high-pressure high-frequency voltage. 
[0005] 

[Embodiment of the Invention] Drawing 1 is the block diagram of the drive circuit of the piezoelectric transformer 
concerning one example of this invention. It meets and explains to drawing 1 below, two piezoelectric transformers which 
have the input terminal by which parallel connection was carried out in one drive circuit in this invention - this ~ two loads 
are connected to a serial between two outputs of a piezoelectric transformer, and parallel connection of the input side is 
carried out so that the output voltage phase of said two piezoelectric transformers may become 180 degrees substantially. 
Here, the aforementioned "one drive circuit" is not limited to one physical drive circuit, and also includes two or more 
combinational circuits in a physical target like a full bridge drive. Moreover, a "drive circuit" means the circuit for driving a 
piezoelectric transformer. That is, the inverter which controls a piezoelectric transformer and drives the detected tube electric 
current as compared with the set point is named generically. From the volt ampere characteristic being the negative 
characteristic (an electrical potential difference falling, if a current is enlarged), if parallel connection of the two cold cathode 
tubes is carried out, the cold cathode tube used as a load may turn on only one cold cathode tube, and may be unable to turn 
on another cold cathode tube. For this reason, in order to make two or more cold cathode tubes turn on with sufficient 
balance, it is necessary to stabilize the tube electric current, and the current of two cold cathode tubes must be restricted 
independently. Although two another control circuits were used or the series connection of the two cold cathode tubes was 
carried out, interference of a beat (roar) etc. arises in the case where another control circuit is used, or it becomes the high 
voltage it is twice whose output voltage of this only by carrying out the series connection of the cold cathode tube simply, 
the leakage current also increases, and it is not conventionally desirable. So, the terminal of two high-voltage outputs 
consists of this inventions so that potential may output an opposite phase (another side subtracts when one side is plus) 
electrical potential difference. That is, the terminals Til and Ti2 of I/O of the piezoelectric transformer shown in drawing 1 
and the voltage waveform of Tol and To2 carry out change which has phase contrast as shown in drawing 3 and drawing 4 . 
Although the number of two piezoelectric transformers in this invention may be two physically, they are good also as a 
piezoelectric transformer which has two terminals which consider as the piezoelectric device of one and output the output 
voltage which is reversed polarity mutually. What is necessary is just to set up suitably the dimension of each part, sintering 
conditions, and polarization conditions, in order to consider as such a configuration. If the current detection resistance R is 
connected to a gland as a means to detect the load current, in order that the high voltage may be supplied from a piezoelectric 
transformer PZT and the tube electric current il may flow from a cold cathode tube LP 1 to a gland through the current 
detection resistance R, a voltage drop is produced and it becomes impossible moreover, to maintain current balance, 
although drawing 10 is the control circuit of the conventional piezoelectric transformer. Therefore, in this invention, in order 
to dissociate from a gland, the current detection transformer (CT) method is adopted, since this current detection transformer 
is connected at the middle point of two loads by which series connection was carried out and the potential of two loads is 
arranged substantially at the point or the low-tension side near zero — electromagnetism unnecessary [ a big withstand 
voltage property ] and cheap — current detection can be easily performed using a transformer, electromagnetism ~ a 
transformer is a converter which combines the primary secondary coil magnetically, said current detection transformer - not 
necessarily — electromagnetism — it does not limit to a transformer and other means, for example, a photo coupler, can be 
used that what is necessary is just what can insulate primary between secondary electrically (isolation). Furthermore, the 
load current detector was established in the secondary of a current detection transformer, and the output of a load current 
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detector is returned to the piezoelectric transformer control circuit. The "current detector" told to this invention is a circuit 
which detects the tube electric current of a cold cathode tube. A current detector can also be inserted in the high-tension side. 
drawing 1 ~ electromagnetism — although it can also put into the upstream of Transformer CT, if it inserts in the low-tension 
side like this invention — cheap electromagnetism with a low withstand voltage property — a transformer can be used and it 
is hard to be influenced of the stray capacity of a cold cathode tube. In this invention, a current detector can be omitted and 
the detection value of a brightness detector can also be instead inputted into a frequency control circuit. Here, the means of a 
photo coupler, the photoelectric tube, and others can be used for a brightness detector. 

[0006] The direct current voltage supplied from DC power supply is changed into the alternating current of a RF with an 
inverter, and if the alternating current of this RF is impressed to the input electrode of two piezoelectric transformers by 
which parallel connection was carried out, the high-pressure high-frequency voltage by which the pressure up was carried 
out by turns from the generation-of-electrical-energy section of the piezoelectric transformer PZT1 or piezoelectric 
transformer PZT2 with which an output voltage phase serves as phase reference about 180 degrees substantially will be 
outputted from an output electrode, and will be impressed to two cold cathode tubes of series connection. In this case, since 
V-F converter 4 takes out a command to an inverter 1 so that the frequency of high-pressure high-frequency voltage may be 
agreed in the resonance frequency in the impedance (it is abbreviation infinity before lighting) of a cold cathode tube, two 
cold cathode tubes LP1 and LP2 can be made to turn on certainly. After a cold cathode tube's lighting up, the tube electric 
current detected by said current detector 2 was compared with the predetermined value in the tube electric current 
comparator circuit 3, controlled the resonance frequency of an inverter 1 by the frequency-control circuit of V-F converter 4 
grade based on the error signal, and has obtained desired brightness. 

[0007] Moreover, since parallel connection of the two piezoelectric transformer input terminals is carried out to the output 
terminal of a control circuit Since two loads (cold cathode tube) by which the same electrical potential difference was 
impressed to the piezoelectric transformer, respectively, and series connection was carried out between the piezoelectric 
transformer output terminals whose number is two are connected Even when the same current flows two cold cathode tubes, 
and becomes unusual [ either of two loads ] and imbalance arises in an impedance, abnormality control of the control which 
the drive circuit mistook, without the ability of a current detector detecting it, i.e., the tube electric current, is not carried out. 
Since the piezoelectric transformer which connected the input mutually is driven in one drive circuit so that an output 
voltage phase may become 1 80 degrees, the heavy current community generated from a piezoelectric transformer negates 
each other, and the heavy current communities out of which it leaks and comes outside decrease in number. 
[0008] In addition, although the case where two cold cathode tubes are driven has been explained, according to this 
invention, a cold cathode tube can drive two or more plurality (three [ for example, ]). Thereby, there is an advantage which 
can give sufficient brightness with a liquid crystal screen. A current detection transformer is put in by the case where 
drawing 2 drives three cold cathode tubes, between a cold cathode tube 1, a cold cathode tube 2, and a cold cathode tube 3. 
In this case, unlike the case of two cold cathode tubes shown in drawing 1 , although potential is not zero, it is 1/3 of the 
applied voltage V between cold cathode tubes 1-3, and since it is not the applied- voltage V itself, what also has the 
comparatively low withstand voltage of a current detection transformer can be used fairly low. 

[0009] Drawing 5 -7 show rectification of the detected current, and an example of an amplifying circuit, drawing 5 — an 
operational amplifier (operational amplifier) — using — electromagnetism — the tube electric current which flows the 
upstream of a transformer — electromagnetism - it is detected as an electrical-potential-difference value specified by the turn 
ratio of a transformer, and Resistance R. As general conditions for an operational amplifier, between resistance r and R, a 
circuit constant is chosen so that r«R may be materialized. The drawing 6 Figs, are other examples of a current detector. 
Transistors Trl and Tr2 are paired transistors, and in order to avoid the nonlinearity of the electrical potential difference 
between base emitters, and collector current by diode connection of the so-called transistor, they have the function which 
carries out bias. Thereby, the tube electric current is correctly detectable with a linear scale. The voltage drop of the current 
detection resistance Rc is detected. Drawing 7 is other examples of a current detector. Transistors Trl-Tr4 are transistors 
which have the same property substantially, and the tube electric current is correctly detected by the voltage drop of the 
current detection resistance Rc. drawing 5 -7 — setting — electromagnetism — the current which flows to secondary [ of a 
transformer ] should carry out electrical-potential-difference conversion by the detection resistance Rc, and pass a tube 
electric current comparator circuit - it transmits to a frequency control circuit. Thereby, a frequency-control circuit drives an 
inverter and carries out drive control of the piezoelectric transformer. 

[0010] Drawing 8 is an example of a modulated light circuit. The tube electric current is transmitted to paired transistors Trl 
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and Tr2 by the current detection transformer, and generates a voltage drop in the current detection resistance Rc. Vcc is 
supply voltage, GND is a grand terminal, and terminals 1 are [ the 2nd signal terminal of modulated light and the terminal 3 
of the 1st signal terminal of modulated light control and a terminal 2 ] detection electrical-potential-difference terminals. 
When the former makes a setup of the output current small, the latter is used when enlarging a setup of the output current. 
When making a setup of the output current small, a transistor Tr6 is turned on, a current detection resistance Rc current 
flows through a transistor Tr6 from supply voltage Vcc, and the desired value of the tube electric current is lowered. On the 
contrary, when enlarging a setup of the output current, a transistor Tr5 is turned on, a transistor Tr5 is driven to saturation 
voltage, it is made short circuit mode, the resistance of the current detection resistance Rc is changed, and the desired value 
of the tube electric current is raised. 

[001 1] For modulated light, the tube electric current of a cold cathode tube may be blinked by burst modulated light (pulse 
width control) the predetermined period (for example, 210Hz) for which human being's eyes are not made to sense 
CHIRAKKI (intermittent control action), the ratio of lighting time amount and lights-out may be changed, and brightness 
may be adjusted equivalent. Moreover, when the input current or output voltage of a piezoelectric transformer becomes 
excessive, the protection network which stops the oscillator circuit which generates the input voltage of a piezoelectric 
transformer may be prepared, and the electrical potential difference for lighting of a cold cathode tube may be made to 
output intermittently. When a piezoelectric transformer is no-load and starts, in order to prevent the unusual high voltage 
occurring and destroying a piezoelectric transformer etc., the overvoltage protection circuit which detects the output voltage 
of a piezoelectric transformer and lowers the output voltage of a piezoelectric transformer can also be added. What is 
necessary is to carry out series connection of the zener diodes ZD1 and ZD2 with reversed polarity, and just to tie to the 
control terminal of the frequency control circuit 4, as shown in drawing 9 in that case. 
[0012] 

[Effect of the Invention] According to this invention, two piezoelectric transformers are controllable by one control circuit. 
And stability can be kept certain to a load effect by connecting a terminal with a respectively high output impedance to two 
loads. Since piezoelectric transformer input-side connection is furthermore parallel, connection, pressure-proofing of the 
power transistor for a drive is the same as the time of connecting one piezoelectric transformer, it is good and the output 
voltage phases of two piezoelectric transformers differ 180 degrees, stability is kept certain to the load effect boiled in case a 
heavy current community is negated, and it does not generate but two or more loads are connected, and it is cheap and the 
drive circuit and its drive circuit of the piezoelectric transformer which decreased the heavy current community generated 
from said piezoelectric transformer can be offered. 



[Translation done.] 
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ii-r-sESh v>^©igatii5i8§-c*-5o ccrng«i[ni 

ff^tH^-rs2o©m^^wL. lo^iDfjK-fc 
2X«^3©^Hj{ctet,>r, 2 -ojjLhoftflf©*^* 

Soffit* . K«ift«U)ISR(©tti^7^EE* h 5 >*8HJfflJ|Hl 
8SCC®a-r-2>)ISh7>X©|gl6I518S-C*).2. 0 IS 4 ©16 
iSSfE«BE*«l&r«B«*jBi. ttiKttCE&iff 

©Hf^sffitc^ff-r-sfiie-f *«caa*^j« 

«8*«iarr& i o©*ilWg|B<!:*>6«Wi3nrt»Sff 
mi-7>x|gs!)|5i8gr*^ < , 

[0 00 5] 

immmm] m 1 tt*«w©-s«t«(c«&E« h * 
M9i-r&. #&9§-cb. io©ii«jiBiss{c^Mi^$n 40 

fcA;ft^£ft-?2-?©Jimh7>*£. fg2-o©Hm 
h7>^©m^ra«:2o©fi^iS^J(clgi|^i,. 15122 

-p©kh h ?>x(Dtiit)mK®.mmM&ic 1 8 oe^c 

r 1 o©mablHl^J it*. 1$33ffJ& 1 -3©Kttg|Btc|K 
S3 tt£ fc©TBtt < . 7 'J y ^fI8&© J: *> Wgm 
lftKB2oJi(±©ilS£-tt[n]S§&St?. gfc rggs&HSgj 
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, g«ttEE1I?£#14#:ft'm£r&£ (Hi££A£ < "T-S t 

mj£iw&T-?z> > a> e> . 2 -3©^^se*M?tj««i-r z, 

t . 1 o©^ttfiBS©»jHin- LT, 6 5 1 o©»BMg« 
^iT-CtiS^CiA!*^. C©/c*. 20feLh©^ 
>x <fc < ASCTS ■&*«:». WB**3cJEffrr 
0 . 2 o©?&|«Wf ©Wft*80«c*UPRUttW 

2-3©»|ftflBB*fl^>J««El/3lt»3 l/tl>fc#. JM©IH* 
@8&tflH>S»£-Ctttf-|- (qftO) «©?$#i£C*: 

a* 2 <s©»sji »n««Et>^<«e»)»*L<a 
-raE^h7>x©Am*©^-T-T i 1. t i 2so*to 

1. To 2©Sffig?BB. S3. 04«:^-r<fc^%(4*a 
«*1W*SEffc*r*. *«W«:*5W«2o©JE*h9 
>*B. !|??Se < ]^2o-c*-7r4)J:^*5, — #©EE^J& 

*£U EC»«ci!!SttT?*sa*«E*lB*-r4 2-3© 

ccR3trn(i«tc>. si o«ts*©BE^h7>x 
©w»iaB-c*43&j. nwiK**«wa-r**si u-c* 

^ (CT) *S£4SfflLr^€). C©iSMh7>^ 
tt. iB5>J»tt3hfc2 , o©ft«©4«^l«c«tt3n. 2o 
©^?5©«{4A5||«etl M a ifi t $ tc «(£JIffliJfc IE 

-5. ^B8h7>*£«. 1^. 2^3-f;U?SrS8SiflfI{Cife 

4««h9>^(c|H3e-r**>©'T?B<c<. UA. 2^IB 
^m^WKJg^ (T-YVb-h) -C#Sfc©^c6tfa 
<. ffe©^S. «x«7^*^-4«fflt«. 3 
6(ca«E(ftai h 9>^©2*««cfifif«861ftffiiIB*« 

«. »Hrti«©«««*«ffl'r*iaB'T?*s. «jiktttt 

H8SB. iSEffliJtcJfAt-^Ctfe'C^S. 01-cmfiSh 

7>^ctcd- ^ffliJtcAn-scife-ctrs**. *^© 
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[0006] m.va.mmfrii&&$ tizmMms.* j 
<t. m*^Eficffl*in»^«: i 8 o&mmtfi^s.m 

h7>XPZT 1 £fcttHmh5>*PZT2©^mS|3 

©*§£. mKonmmmKommmz. ^®»©-{> 
t--y>^ (^jtTBuw^ifBA) ictev z&mm&mc io 
^str^ct^c v- Fa 4 #s-r i ic 

Jg^fcHT©"?, StHfC2o(D^M?SSLP 1 . LP 2 
^WIH8S2«:j;«3^U3nS'gm^W. t^SSEtt&le] 

ssar^fflitbi^^n. zommwmcm-i^xv - 

[ 0 0 0 7 ] £ fc. 2 -?©EH h 7 > X A^fcsi^SrlMiP 

^©m^^c&swg^-rs©-?. zti?tiK.mb5 
^racci[?ij^3nfc2 1 r©ft^ (ftftstf) zmm? 

i><DX. H^^2o©8H*ffi**ijt&|a. 2o©a# 

rtc jga&@iig*iis -> /cftijffli. an ^ w&mzm-gmm? s 

c titter. tiiJjmE.Gffl& 1 8 0gCc&-2,J:'5K:2i> 
KA^SSSO/dES h^>^?r 1 -o<DmWiM^-cmWs 
•$h<DX. EM h 7 2>%£mft&W.l>lCfJ 

%mu&i<\ ^icmtna^mmtm^-r^o 

[000814*$. 2 ocD&M&St^fglft-r 30 
m. (m«3o) SrfgBlre^,, ttiicj:*). -mikmffi 

pt&^i. &&&©2 ±tf>KE@e3©fyncAtt£. c© 
w&tctt. 0nc^2o©^©g©js^i^^mfic 

/3 -C* Otl^ffi < . EPflnmEEV^©fc©-CWftt,>*> 
6. mifc&mh v>*©I*1I)I4>Jti&ifl<Et,>4>©;!>M£ffl 

40 

[0009]i5-7St tfctti Ofc®i!E©S£fiE. tfitlU 

^ytfc©r*o. mmv7isx<D— •'Xm&wttiz'gm&iL 

fit r t ROBHU4 r < <R&f&±L-rz> <fc *> K[5]8§S&£ 
ill*?-*. S6 0&4. lg^&UJ[5]SS©ffe©P!lt?&.2>. h 
7>^$Tr 1. Tr2(^7h7>yx$T, (,>*d 
t$>-5> h7>yx^©^-/*- KlgtfttCj: • XS 
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wmffiAijEmtctfimztiz. ms~~7 ic*n,>x. mwb 

^oK^tH h 7>^T^7 h 7>yx^T r 1 . Tr2CC 
easnm^UlffitnRcCcmfflitT^^T^o Vc 
clWffft, GND«y7>FSfC4v, ig&^-l 
«3S^J®I^ 1 fg#*B^. 2 2 4a^ 

^3«^tHHffffiT--CS>^„ Hr^H^HSfE©!^*: 

mjymtftoi&mzJhZKrztziat. 

{•vlsiyZZT r 6 £ON UXmffimRV c c#>6 h v 
>i?X£T r 6 *Mxm&tfitiii&tn.R cHS«Alt 
©^©gSfit^TlfS. MIC, fti7J®£©i35g£A-£ 
<3"£<!:tK:&4. h7>yx$Tr5SON0Tl-7> 
i^^^T r SZffiffimK.£XFz>4 zfbxmm^- K«C 

nifc&mteKR c<DmKm*mtZitxmm%i<»m 

[ooi n mmm^- * htsbfc (^-jb^itisuQi) tc 
«fc k> i%mm < g<Dmmi&z Ara© e ^ ^ + ^® d s -t* 

i&^SiSlffl (^d^.«2 1 0 H z ) "CjSW (FbI^Ki^) 
3 If T **T^ i?W*T^©J;b*^t 3 •a-C^ffiW^CiS 
S^riaSLrfe^t,^ $/c. JES h7>X©A^)S3S* 
^.^ttW^mjI^iaAiC^Co/cB^, Eih7>^OA7J 

fZfcitoic, Elh 7>x<Dtil?}mE.%&iBilsXKmb 

-^-Y^-KZDi. zvz*wm.xmsmmhxn 

[0012] 

©«i. igSfiffl^' ■7-b5>yx$ COmmt 1 -0(OEM b 
7>X$:«M0/c«f<b|5)0t , M< . 2o©fflh7>^ 
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13] 2o©JE«h7>^CDA*iS8T-©^E<D(4tBM 10 
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[0 5] ^wofga&a^tcffl^ssij^iagisiiiiHKo 

-W*5ifIBH-C*4. * 



[0 6] ^^(DlgatilHlSgiCfflt-^^^tiiflllSS© 

-e-©ffe©^i^-rii]ss0-c*s . 

[07] ^W<D|gStbI5I8SK:fflC^1S^SI^itti08S 

[08] — 3t:^(c«i;SI|g!Bj[sI8S^fl3t^ii7tlH]8S© 
^>l*7n-riHlSS0r*-2). 

[09] 0&*^BjtcSE^h^>x<Digffi)@SS©ffe© 

[010] '&*<DKn h 7>*<Dfgf6IIISgCD— 
t^O-; ^0-C*-5> o 
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